wo 2004/111047 PCT/CA2004/000833 



WHAT IS CLAIMED IS : 

1 . A compound of f ormufla I: 




I 



and pharmaceutically acceptable salts and hydrates thereof, wherem: 

Ar is aryl or heteroaryl each optionally substituted with one to four groups independently selected from 
Rg; 

Qis-A-Q'; 

10 A is selected from (1) Ci-3alkyl optionally substituted with one to four halogen atoms or with one to two 
C3F3 groups, (2) 0(CH2)l-2, and (3) S(0)n(CH2)l.2; 

Q' is selected from COOH, CONRaRb C(0)NHS02RC^ S02NHRa SO3H, PO3H2, and tetrazolyl; 

one of Zl, Z2, 7? or Z4 is N or N-^O, and the others are independently selected from CH and C-Rg; 

X is selected from -(C:RdRe)a-W-(CR<lRe)b-, phenylene, Cs-ecycloalkylidene and 
15 C3-6cycloalkylene, wherein a and b are integers 0-1 such that the sum of a and b equals 0, 1 or 2, and W 

is a bond, -SO2-. -C(0)-, -CH(ORa)-, -C(0)0-, -C(0)NRa., -CRd=CRe- or -C^s 

R1 is selected fromH, CN, ORa, -S(0)nCi-6alkyl and Ci-6alkyl optionally substituted with one to six 

groups independently selected from halogen, ORa and -S(0)nCi-6alkyl; 

r2 is H or Ci-6alkyl optionally substituted with one to six halogen; or 
20 r1 and R^ together represent an 0x0; or 

r1, r2 and the atom(s) to which they are attached taken together form a 3- or 4- membered ring 

containing 0 or 1 heteroatom selected from NRf , S, and O optionally substituted with one or two groups 

selected fromF, CF3 and CH3; 

R3 is H or Ci-6alkyl optionally substituted with one to six groups independently selected from -ORa and 
25 halogen; 

Ra and R^ are independendy selected from H, Ci-iQalkyl, C2-10alkenyl, C2.10alkynyl, Cy and Cy- 
Ci-ioalkyl-, wherein said alkyl, alkenyl, alkynyl and Cy are optionally substituted with one to six 
substituents independently selected from halogen, amino, carboxy, Ci-4alkyl, OH, Ci-4alkoxy, aryl, 
heteroaryl, aryl-Ci-4alkyK hydroxy, CF3, -0C(0)Ci-4alkyl, -OC(0)NRiRj, and aryloxy; or 
30 Ra and Rl> together with the atom(s) to which they are attached form a heterocyclic ring of 4 to 7 

members containing 0-2 additional heteroatoms independently selected from oxygen, sulfur and N-Rf ; 
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is selected from Ci-galkyl optionally substituted with one to six halogen, aryl and heferoaryl, wherein 
said aryl and heteroaryl are optionally substituted with halogen, -OCi-6alkyl, Ci^ealkyl and wherein said 

allQ^l is optionally substituted with one to six halogen; 

and R^ are independently H, halogen, aryl, heteroaryl, Ci^Blkyl or haloCi^aUQrl; 

5 Rf is selected from H, Ci-6alkyl, haloCi-ealkyl, Cy, -C(0)Ci-6alkyl, -C(0)haloCi.6 alkyl, and -C(0)- 

Cy; 

Rg is selected from (1) halogen, (2) CN, (3) Ci-6allq^l optionally substituted with one to eight groups 
independently selected from aryl. heteroaryl, halogen, NRaRb, C(0)Ra. C(ORa)RaRb, SRa and ORa. 
wherein aryl, heteroaryl and all^l are each optionally substituted with one to six groups independently 
10 selected from halogen, CF3, and COOH, (4) C2-6alkenyl optionally substituted with one to six groups 

independently selected from halogen and ORa, (5) Cy, (6) C(0)Ra, (7) C(0)ORa, (8) CONRaRb, (9) 
OCONRaRb (10) ORa (11) SH, (12) -S(0)nCi-6al]cyl, wherein alkyl is optionally substituted with one 
to six substituents selected from halogen, aryl, heteroaryl, OH, and OC(0)Ra, (13) -S(0)naryl, (14) 
-S(0)nheteroaryl, (15) -NRaS(0)nRb, (16) -NRaRb, (17) -NRaC(0)Rb, (18) -NRaC(0)ORb, (19) 
15 -NRaC(0)NRaRb, (20) -S(0)nNRaRb, (21) NO2, (22) Cs-gcycloalkenyl; wherein Cy is optionally 

substituted with one to eight groups independently selected from halogen, C(0)Ra, ORa, Ci-3alkyl, aryl, 
heteroaryl and CF3; 

B} and RJ are independently selected from hydrogen, Ci-ioalkyl, Cy and Cy-Ci-ioalkyl-; or 
R^ and R) together with the nitrogen atom to which they are attached fr>rm a ring of 5 to 7 members 
20 containing 0-2 additional heteroatonos independently selected from oxygen, sulfrir and N-R^; 
Cy is selected from heterocyclyl, aryl, and heteroaryl; 
mis 1,2 or 3; and 
n is 0, 1 or 2. 

25 2. A con[q}Ound of Claim 1 wherin Q is CH2CO2H. 

3. A compound of Claim 1 wherein X-Ar is -(CRdRe)a-(CRdRe)b-aryl, -S02-aryl 

or -C(0)-aryl, wherem said aryl is naphthyl or phenyl optionally substituted with 1 to 2 groups selected 
fromRg. 

30 

4. A compound of Claim 1 wherein X-Ar is benzyl or a-methylbenzyl wherein the 
phenyl moiety is substituted with one to three chlorine atoms. 

5. A compound of Claim 1 wherein Z3 is nitrogen and Zl, Z2 and Z4 are 
35 independently selected from CH and CRg. 
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6. A conq)ound of Claim 1 wherein 23 is nitrogen and one of Zl, Z2 and Z4 is CRS 
and the others are CH. 

5 7. A compound of Claim 1 wherein Z3 is nitrogen, Zl is C-S02-Cl-3alkyl, 22 and 

Z4 are each CH, 

8. A compound of Claim 1 wherein m is 1 or 2. 

10 9. A compound of Claim 1 wherein Rl, R2 and R3 are each hydrogen, or Rl and 

r2 together is oxo, and R3 is hydrogen. 

10- A compound of Claim 1 having the formula la: 



7^ |i \^ 



15 Ar^ 

la 

wherein Ar, Q, X, Zl, Z2, Z4, Rl. r2 and m are as defined in Claim 1. 

11. A con^und of Claim 10 wlierein Q is CH2CO2H. 

20 

12. A compound of Claim 10 wherein X is CH2 or CH(CH3). 

13. A compound of Claim 10 wherein Ar is phenyl optionally substituted with one to 
three groups selected from Rg. 

25 

14. A compound of Claim 10 wherein Ar is phenyl optionally substituted with one to 
three halogen atoms. 

15. A conq)ound of Claim 10 whraein Z2 and are each CH. 

30 

-32- 



wo 2004/111047 PCT/CA2004/000833 



16. A conq>ound of Claim 1 having the formula lb: 

'(^H2)m 

-COaH 




lb 

wherein and m are as defined in Claim 1; Ar is phenyl optionally substituted with one or two Rg 
5 groups, and X is CH2 or CH(CH3). 

17. A compound of Claim 16 wherein Zl is C-S02-Ci-3alkyL 

18. A compound of Claim 16 wherein Ar is phenyl substituted with one or two 

10 halogen atoms. 

19. A con[q)Ound of Claim 16 wherein Zl is CTS02-Cl-3all^l and Ar is phenyl 
• substituted with one or two halogen atoms. 

IS ^ 20. A pharmaceutical composition comprising a conqpound of 

any one of Claims 1 to 19 and a pharmaceutically acceptable carrier. 

21. The composition of Claim 20 further conq>rising a second active ingredient 
selected from an antihistamine, a leukotriene antagonist and a leukotriene biosynthesis inhibitor. 

20 

22. A method for the treatment of prostaglandin D2 mediated diseases or conditions 
which comprises administering to a patient in need of such treatment a therapeutically effective amount 
of a compound of Claim 1. 

25 23. A method of Claim 22 wherein said prostaglandin D2 mediated disease or 

condition is selected from nasal congestion, allergic rhinitis, asthma and flushing induced by niacin. 
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24. Use of a compound of formxila I, as defined in any one of 
Claims 1 to 19, or ^ phannaceutically acceptable salt or hydrate thereof, in the 
manufacture of a medicament for treatment of prostaglandin D2 mediated 
diseases or conditions. 

5 . 

25. - A compound of formula I, as defined in any one of Claims 
1 to 19, or a phannaceutically acceptable salt or hydrate thereof, for use in 
medical therapy. 

10 26. A compound salt or hydrate as defined in Claim 25 for use 

in treatment of a condition selected from nasal congestion, allergic rhinitis, 
asthma and flushing induced by niacin. 

27. A prostaglandin receptor antagonist pharmaceutical 

15 composition comprising an acceptable antagonist amount of a compound of 

I 

. formula I, as defined in any one of Claims 1 to 19, or a phannaceutically 
acceptable salt or hydrate thereof, in association with a phannaceutically 
acceptable carrier. 
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